Swelling-induced O2- generation in guinea-pig neutrophils.
Without the addition of any exogenous stimuli, neutrophils generated O2- and then ceased in a reversible manner that correlated with cellular swelling and contraction. The nature of the possible mechanism responsible for this O2- generation was studied and compared with that observed in the triggering of stimulant-dependent O2- generation (respiratory burst). The swelling-induced O2- generation was inhibited by diphenyliodonium, and was independent of the functional distortion of mitochondrial and/or microsomal electron transport and xanthine oxidase. This suggested that such generation was involved in respiratory-burst oxidase activation; however, this generation was not accompanied by any new phosphorylation of the 47-kDa protein or of tyrosine proteins. Dihydrocytochalasin B potentiated the O2- generation. The cellular swelling produced a priming effect on the triggering of respiratory burst with different stimuli. Cellular contraction, conversely, suppressed the respiratory burst. The structural specificity of the swelling-induced plasma membrane modulation for the O2- generation was suggested by the finding that modulation of plasma membrane structures by various non-ionic detergents per se inhibited O2- generation. Lipophilic and positively-charged agents inhibited the generation and this inhibition was abrogated by negatively-charged, but not by non-ionic agents. Negatively-charged agents potentiated the O2- generation. These results suggest that both the interaction of the plasma membrane with the cytoskeleton and an increase in net negative charges at the plasma membrane play important role in evoking O2- generation; this is discussed and compared with the signal transduction reported previously for respiratory burst.